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(54) Title: IVLETHOD OF SCREENING MODIFIED ANTIBODY HAVING AGONISTIC ACTIVITY 

(54) sgMa)«f*: TdT^x hJE1t**-r^3c^tn;f*a)x>> ')--><fyj^ 



(57) Abstract: Antihuman Mpl antibodies are produced. Using three antibodies showing high binding activity among them, single- 
stranded antibody expression systems are constructed by genetic engineering techniques. Then TPO-like agonistic activities of the 
antihuman Mpl antibodies and the antihuman Mpl-single stranded antibodies are evaluated. As a result, it is found out that the 
^5 antihuman Mpl antibodies show no agonistic activity while the antihuman Mpl-single stranded antibodies show an agonistic activity. 

The above results indicate that, in screening a modified antibody having an agonistic activity, it is effective to modify an antibody 
^^•^ having an antigen-binding activity and then measure the agonistic activity. 
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[0001] :^mmi^. T=i^^:^h^-^^^ir^i^^^i^<D:^^]}—^>-^^:^mi^mir^, 



[0005] #f^^mi : B^<k^^ ^02/33072-^ 
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#1^ JCfi^2 : a^<2^^B02/33073-^ 

##fF:iCfi^l : Elliott S^)^, J.Biol.Chem., 1996^, Vol.271(40), p.24691-24697 

[0007] :$:mm^hn±mWkm^^ir^fcisb iz.mMm^^ff^j:^fCo Pb< «^t:hMpl 

[0009] o*«9. ^w-^^mir^mi^T=^^:^hmi^^m&u ^(DmMxT^^^:^hmm'^ 

[0010] ir:^^^ib^mmi^T=i^^::^h^i^(D:y^^]}—^:y^^:^mi^mU X'OMci^ma^s 
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(b) (a)^^mu^nfcmi^^^mir^TM. 

iR«X@ 

(b) (a)x-m^^thfc^i$i^^mir^j:u. 
§x@, 

(e) (cl)(D^^^|g^i:§ai-5Xm 

C7] - [10] ^-f ti.>0^t^fBic(DM5t;^&. 
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[12] ^T(^J:M^^t^r=i'^:^h^i^(D:^^V—^>VJjm'(:h<^X. (a)(DX@(Z) 

(a) mmmw-^^mir^TM. 

[13] ^^mmm^i^it^i^x-:^^^t^wmtir^^ [i2]tcta^o^^y-^ 

[14] i£^^{b^#:;$iSsc(Fv)2-trfe^ii:^#^.^i-'5^ [13] tCfd^cD^^i^^y-^^' 

[0011] m i}—^m.in:i^sciFv)2(Df^mMu^7jkirmxh^o 

9:7-Cfe§„ VA130 sc(Fv)2»Mp"n^1£fflb/Co 

[|2|3]BaF3-human Mpl^ffi V ^^cVA130^#:(DT:=^'^>?.h^ttfP'^ffiO|g;^^^i-i/^ 
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[0016] J-4t^i^n. ^ft^#:(whole antibody. -^J^tf^whole IgG^)<D— 

(VH) Rl^^^ (VL) ^-^Az-eV ^§^^^S0^bV \ VH^fcfiVLOT 

[0017] ^i^m}f<DMci^mtVXi^. Fab, Fab\ F(ab')2, Fvm^mif^^t^^Xt^o 
[0018] J.#:^!li:LTfi. ■^!l;t{i\ Fab. Fab'. F(ab')2. Fv. scFv(>-^i^Vk 

^-Fv) . Diabody. sciFv)2fj:}f^mf^^t^^X^^ti^. $f^L<f*DiabodyX(* 
sc(Fv)2-eS5i9. #iC0*L<(*sc(Fv)2-efc§o ^(DX^^^j&^^^it^m^. 

[0019] Diabodyf*. '^mMi^t'^^m^^V>^—mX'}^^\^fcyyif?^>hmK.l^. scFv 

(P.HoUiger et al., Proc.Natl.Acad.Sci.USA, 90, 6444-6448 (1993). EP404097-^. 
W093/11161^. Johnson et aL, Method in Enzymology, 203, 88-98, (1991). 
Holliger et al.. Protein Engineering, 9, 299-305, (1996). Perisic et al.. Structure, 2, 
1217-1226, (1994). John et al., Protein Engineering, 12(7), 597-604, (1999). 
Holliger et al,. Proc.Natl.Acad.Sci.USA., 90, 6444-6448, (1993). Atwell et al., 
MoLlmmunol. 33, 1301-1312, (1996))o 
[0020] sc(Fv)2«. 20©iSpRr^fflj^^U?20(D#^BT^fJJ^^y>-;^— ^Tfl^-^L. 

— ;^^^7Ky-^y^^KfCLfc^#:'efe.^9 (Hudson et al. J Immunol. Methods 1999; 231 : 

177-189) . -^(Ix-f^. 2^(Dsc(Fv)^])>:fy—X'^^ir:5^tm^XK)i'^Wiir:5^t7!)^-pS 

mxh^o 

t^(Dx^mu}¥x^-<htix\^^x^x<. mK.it. }^r<D^7f^mm^mf^^t^^x 
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[VL] y lyio — [VH] y y^:] — [vh] y >^;^7 — [vl] 
[ VH] y — [ VL] y — [ vl] y — [ vh] 
[VH] y >':^ — [VH] y >^:^ — [VL] y y-fj — [vl] 
[ VH] y — [ VL] vyti— [ VH] y — [ vl] 
[VL] y >';^; — [ VL] y — [ VH] y y-^ — [ vh] 
[ VL] y — [ VH] y i^;^; — [ vl] y — [ vh] 

[0022] ::^^m^i^^^X\t. [VH]y:/;^/— [VL]y^;^7— [VH]y^;^7— [VL](Z)Seg^^i- 
'5sc(Fv)2^W*bV \ 

[0023] TyiJ—\t. m\^^JLm^^X)mMA%^iiM(D-<-:f^YTy^—. 

WJy^—{MK.\-t^ Protein Engineering, 9(3), 299-305, 1996#M) t^^^^tb-Sy^- 
Ser 

Gly • Ser 

Gly*Gly*Ser 

Ser • Gly • Gly 

Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly 

Gly • Gly • Gly 'Gly Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly 'Gly Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

— h) (DSP), i^^:t\f:^{:^/]^:^:^i!^-^:y-{5,iP/vy'tilf:t^—h) (DTSSP) , ^i^ix:/ 
^yn— 7Hf;^(;?^^v'>-^5-:^/V;^^v';^— h) (EGS), 3^^V:x^y=i— 

:^^-»4^iy/V:^^iy^—h) (>?./^J^^-EGS) , (DST) , 

Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and 
Horwitz, A. H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, 
A., Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al.. Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#{?^0o 
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[0029] }lHt^m^. nmf^ (reshaped) Hhifii^thm^tl. thtXi^l^Oliif Ll!]#l. 

MK.it^'l7y^^W-<D^W^^'^Mi^{CDR; complementarity determining region)^ 

^)^^tv-CV^^(gfe#|#fFmiS<2^Pi#-^EP 125023-^<2^#, WO 96/02576-^<2^## 
[0030] Msi^^li^n, ■^^y^^i^<DCDRt\ihifii$-<DyU—J>.U—i^^MM (framework region; 

m^^xpcRmKx^^)^iruwo98/i3388^-^mi(^mm(D:^m^^m)o 

— -W7— i^|M^(Z)T5:y^^Mi^b-CtjJ;V^(Sato, K.etal., CancerRes.(1993)53, 

851-856) o 

[0031] ^:^y^w-Rxfwti7ii^(Dcmmai. iih^i^(Di,m^mm^ti. m^itumx 

(i. C y 1, C y 2, C y 3, C 7 4^, L^-CfiC /c. C ;L ^ffiffli-S^t;^^-^^^^, ^fc. 
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afe^S^#ff*'^ll#tiUEi-^btl.TV^S WOOO/61739, WO02/31140/^i0 



[0035] :^mn(Dmmmmir^um-im^m.'&-^M . E(Di:.o^^^u^mm\^xhi:^' 



[0036] ^m-w-t\^x\t^ mK.\^. 3tJfiLH^s^#:^T5y— . ■^^v^-<i^^m-w-'7rv)— 

wnbS^#::7r^y-tcM1-§g^#:. &U^(Dmmi^mi^xn^Wc(DXm^'^^ 

liL'N M^-ii^ Cooke BA., King RJB., van der Molen HJ. ed. New Comprehesive 
Biochemistry V0I.I8B "Hormones and their Actions Part Il"pp.l-46 (1988) Elsevier 
Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14., Ullrich 
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A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-1070., 
Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and 
Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WL, et al. (1993) Annu. Rev. 
Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower DR. 
(1999) Biochim. Biophys. Acta, 1422: 207-234., "M^B^^i^, lfflJ5^X^SUTO^^^ 

K7V^i/y-xr^*H^^yN^-K:/iy^j(i994) '^:^)mi)^mfhfh 

-So 

[0037] ±M^^w-yr^')—\^m-r^^w-mf^^m-w-t\.xn.^ m^\t^ ^ivy^a-^^M 

lJ;;?;t27^?rc^>'(EPO)S^#:, thXf4'^^7;^M^^='t2c:^— fiJ^ia^(G-CSF)gW 

thX}*-^!>;=^Flt-3y;^VKS:^#:, t^X^*'^'^;^JfiL/J^^S^ltMH^^ (pdgf) ^ 

-iog^#:, thxj*-^!>;^-r^;^y^iii#^H^(iGF)-is^^, thxf*-^!>;^SjfiL 

#!iJi]$ijia^ (lif) }iYjLu.^^^^mw-^msmm^ (cntf) ^m-w-m^ 

^^\^ir^^t-^>X^^^ (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, 1. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. et al. (1993) 12, 2645-2653.; hInsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. et al. (1988) Proc. Natl. acad. Sci. USA. 85, 
3435-3439.; hlFN R: Uze, G. et al. (1990) Cell 60, 225-234.&t>^Novick, D. 

et al. (1994) CeU 77, 391-400.) „ 
[0038] ^^M^aS-n-^J^ciO^iJ^bTfi, MHC class I^J^ (HLA-A, HLA-B, HLA-C, 
HLA-E, HLA-F, HLA-G, HLA-H) , MHC class II^J^ (HLA-DR,-DQ,-DP) 

WiM^Wi^U(Dmt\^X\X^ '^(Ix.fi, CDl, CD2, CDS, CD4, CDS, CD6, CD7, 
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CD8^ CDIO^ CDlla^ CDUb, CDllc^ CD13, CD14^ CD15s^ CD16^ CD18^ CD19, 
CD20^ CD21^ CD23^ CD25^ CD28^ CD29^ CD30^ CD32^ CD33^ CD34^ CD35^ 
CD38, CD40, CD41a, CD41b, CD42a, CD42b, CD43, CD44, CD45, CD45RO, 
CD48. CD49a. CD49b. CD49c. CD49d. CD49e. CD49f. CD5K CD54. CD55. 
CD56, CD57, CD58, CD6K CD62E, CD62U CD62P, CD64, CD69, CD71, CD73 
, CD95, CD102, CD106, CD122, CD126, CDwl30/^if^#tf S^i:;aS-e#-5o 

[0039] :^mM<D::^^'V—:=^>'^:}jm:i^m^X. mK.ltm^^i^(Dmi^{i^^J:^^^M^ti:tl^ 

[0042] T^=-::^v^'^(Dwmw^ m^\^<i^^(D:^m\^xjon'?^ti)mmx^^o 



wo 2005/056602 



12 



PCT/JP2004/018499 



Fllx.}^. G-CSFS^#:, mpU neu, GM-CSFS:^#:, EPOg:^#;^ c-kit, 

§r^;eiS-e^§„ ^^W-^mU^'^^MS^tX^Xn. mK.it. BaF3, NFS60, 
FDCP-U FDCP-2, CTLL-2, DA-1, KT-3W^#ff ^-i^^^'Ct^o 

[0044] ^(Dm. T^^^:^hm\±^m^'r^M^m^^^^mmmti.xn. m^Rif yx.it 
m&ot^mit^m\-^'^mxhummm'r^^t:b^x^^o mK.it. mmmMcenfree 

assa.y)<DmW:. ^ii^?^ (cell-based assay)(7)ittl. mMM(DmW:. ^fe^5^(^it^^ffl 

mRxfyxitK^t^mt^m^^^^^t^^^x^^o mmRit^tL^xit. mK.it. r^/m 

DNA. RNAOJti|ig, mm. WM^m^^^^t^^x^^o mK.it-y^'^/i^^mm^(DT 

xit. m^(Dmm.m(Dmt. mK.it. m^mM<D&m:BLXiyxitM^m^t. 
^^(Dmit. mmwc<Dmi[:. Mmcomih. w^<Dmitm^m\^^^^t7i^x^^o m 
^mntx^xit. ^m^>^^^M. mmifim. mRNA#^ffiv^§^ 

^hit^mrx(Dm^xmmir^^t^>xt^o !f^m<Dm\^tvxit. ^m^^i±. 

m]^. mmiHmM<Dmitm^m\^^^t^^x^^o mmmw}^ti.xit. mmmm^ 
n. ms^m^mm^h^o mm^Si^m:(DmttvxitmK.it. mmmi±. 

^^t^^x^^. -^tc. mskm^^i^(Dm^izit. ^mi^(Dmm^x-Dxmm^ti^ 
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[0045] ^tih(Di^tnmm^m-^i-^:^mt]^xn. wimmi-±f<^<. m^. m 

[0047] ;^^P>g}*T=fc=^;^ht&14^#i-§^#:(Z)Mit;^ife*>*/cli#t«o ;^^0J<z)M5t 
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JM109. DH5 a . HBIOI. XLlBlue)/^^'-e^MfCiii|ig$i^;^Mi^Mi- 

7feV\ ■<ii^i^-~<DmtL'Xft. M13^^:^^-~. pUC^^ii^^—. pBR322, pBluescript 

fcm-^. _h|B^i^^-<Z)#.(C, mx.it. pGEM-T. pDIRECT. pTlf^if^mifhMo 
[0049] ^mM<D-<^^—tl^Xi^. m^^^^—:d^^mxh^o m^^^^—tL^X 

it. mK.it. ±mMx<D^m.^^^ti.f:zm^it. ^^i^—i)^±mmxmm^^^^ 

5^^-btE#i5:^^oi5;6^(^, ^t^^JM109, DH5 a . HBlOl, XLl-Blueti:t^<D:kB^ 

tvfcm^i^^^^xit. ±mMx^mx<mmx^^x^fj:-:/vi^—^—. mK.it. 

lacZ:7°n^— (Ward^>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB:/n^— (Better^), Science (1988) 240, 1041-1043 ). ^fcfi 

T7y'vi^—^—f-j:t^^WoX\^^^ti!)^^~^XXh^o ^<DX^fj:^^i^—tl.Xit. ± 

^i^^i^—(D^iCpGEX-5X-l (.:7r/>'^iyT^±M) ^ rgiAexpress systemj (^T^^^V 
^i^). pEGFP, -^ta^pETi^COm-n-. ^^}*T7 RNA^KUpi^— ^f^^^aL-CV^S 

[0050] ^fc. ^^^—iCi^. ^V^^^Vl^W'(Dfc^(Di^^^/V-m^U^^'^tlX\^ ^Tt)J;V > 

o ^iy^<^m^m<Dfci^(Di^^'-r/^m^\itl.Xi'i. :kmm(D'<]):f9X'M^M±^^ 

^M^. pelB^yi^^/Ha^J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379)^'Kffli" 

tvf^J;v^o ^^msk^(D-<^^—(DmAit. mK.itmh:fj/^i^^j^m. ^u^hn^ 
[0051] :)<mM}^^i^h. mK.it. :^mm<D^^^—ti^xit. ^t%W}^^M(Dmm^^^ 

— (mK.it. pcDNAS (-^^tf hnyV^iiM)^. pEGF-BOS (Nucleic Acids. Res.1990, 
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18(17),p5322), pEF , pCDMS) ^ ^AmS^^^<D^^^^^ -~iMK.it \' 
Bac-to-BAC baculovairus expression systemj (^V=iBRL|±M) ^ pBacPAKS) ^ ifit^ 

mM(Dmu^^^— (mx.itmHi, pmh2) , m^^-(/^:^^M<Dm^^^^— 

pHSV, pMV, pAdexLcw) , l/hn!>-r/^>^S3l5C>^?i.^i5^i5'— (^Jx.f^\ pZIPneo) 
. ^#P^^CO^?i.-<i^^— (^Jx.fi. rpichia Expression KitJ (-T^tf hn^^lilM) ^ 
pNVlU SP-QOl), tei^^SjfecD^li.^^iJ'— (^!|x.f^. pPL608, pKTH50) t^^Vf 

[0052] CHOJlffll^, COSlBI^. NIH3T37tel^^cD»]i^lHI^'C<DB?i.^ @ mtLfcm^iat 

Mulligan^, Nature (1979) 277, 108) , MMTV-LTRv'°n^— , EFl a Z^n^—^ 
— (Mizushima^), Nucleic Acids Res. (1990) 18, 5322) , CMVT'n^— ^5^— J^^if^^t 

mn i^^-^r^i^i^. G4i87^^if) t^J;«9^JSiJ-e#SJ:5'^cm^JiSfttite^^)^^i-ti.tf 

■^h\CM-^\^\^o ^(D^bf^m'^^M'f^^^^—hX^XXt. M^\i^ pMAM, pDR2, 
pBK-RSV. pBK-CMV. pOPRSV. pOPlST^c^if ^S^^tf e>tV§o 

fS^^^^-rS-^^i^r- (^fjx.«. pCHOI/^^) ^^AU ^hM^=¥ir— h (MTX) (Cj:i9 
SV40 T^ig^^|l,-f-5itfs^^^^#,#:_ht;ii^oCOS^J5S^fflV ^-CSV40(D1SM^ 

.^^^^o-<^^- (pcD/^^) T?f^Kfemi-S;^&;6S^(f 6>ti.^o S^^M.'^^bT 
f^^ ^fc. Ti^Vyt—-^^^/^^. TTy^y^/i"^. l^ix^^t'n— x'j^^'/v^(BPV)#ofe 

€ (Ecogpt) it-e^^. v^tKti^i^jiTc^m (dhfr) mm^^^t^^t^^x-^^o 
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±^tVX^mir^^t^^'(:^^o ^i^M:^(Dtii^(Dm±m^. m vitro*Dj;mn vivo 

^^t^^X^^o Wil'^MSktVXl'i. ^%mBSk. mK.\t. CHO(j. Exp. Med. (1995) 
108, 945) , COS, 3T3, •s', BHK(baby hamster kidney) , HeLa, Vero, 

MB^. MK.i^Ty]}:^y?^:ff'=^/^$\iMM^(ya\le, et al.. Nature (1981) 291, 
338-340) , h^V^l^B^MM. Mk.\^. Sf9, Sf2U Tn5;a5^Pbtb-CV>§o 
V^-C^i. CHO-DG44, CHO-DXBIK COS7^J|^, BHK;6WaSi^>ffiV>btL2)o W}^M 

[0056] Ul^MMtVXi-i, filXLf^. =z.=i^T^.^y^:fyj^ (Nicotiana tabacum) ^M(Dm^ 

Xn. Mx.lt. i^5/;(;ti5:-fe><.(Saccharomyces)M> MK.it. •^y:fyti5.±y<.-±U 

tf v'^ (Saccharomyces cerevisiae), i^5/;^^5|■fe^•/Ki/•^(SaccharoInyces pombe), 
^^M. MK.it. T;^^/^^Vv>^(AspergiUus)M^ MK.it. T;^^/P^/kP^ • — ( 
Aspergillus niger);i5^^ttTV^5o 

jjf^ (E. coU) , MK.it. JM109, DH5 a . HBlOl^^^mfhtl. ^<Dm. fe^B^O^^ 

[0057] ;*;;^^^^*5v^-Cfi^v^-e±tB^t^«^it*i-5o n ^tir^DNAi^X^m9^ 

i^m^^nD^tf)^X^^o MK.it. W}mMim<Dl^^^tVX . MK.it. DMEM. MEM. 
RPMI1640, IMDM^^mir^^t^^^X^^o FES, 4^j|^i<ljk?t (FCS)#(DjfiL 
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[0058] — in vivo-e/i<y-<:/5^K^0^$-fr^^^L-C{i. '^rjx.ff. mm^^mir^M^ 

^^m^\t\t. z.fhh(Dmm. mm^^-^-r^o 
[0059] mm^^m-r^m^. mimmm. m.^^m\^^M^^i)^h^o mimmmtx^x 

"Y^. -^^^ t^yv?. -^I^^^. I^v^MV^-S^^^^^-e^-SCVicki Glaser, SPECTRUM 
Biotechnology Applications, 1993) „ */c. nt?LSi^]^^^^V^SJ^^, h^>-;^i;5cnc:^ 



i#*P$-fr^fci?) M^7i^/'^^>^h9:^^i^^^^y^-Y^K^^VXhX\^ ^ (Ebert, 
K.M. et aL, Bio/Technology (1994) 12, 699-702) « 

r(D;^-f=i<Z)#:?-g;6^b g 6^COiii#:^#§r^;65-e^§ (Susumu, M. et al.. Nature 
(1985) 315, 592-594) o 

Ab. ^T:i^n/^:57-7^y>>i^«^;/^:7Ti>'^i/:^(Agrobacterium tumefaciens 

(Nicotiana tabacum) :^d'^^^(DMi-^'Bx'A'^^W^^'^^^ti)^Xt^ ( 

Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) o 

[0062] rtvtcj;«9#e>tvfc^#:{*. m^mi^^i^tz.umi^^ {mmti:}£) t^hmm^. 
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[0063] ^n-^h^yy^—t^^Xit. mK.\try^:=-'r^—^u-^h^yy^—. 

^-^h^yy-i-'^'A'^^ltfhtl^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.. Cold 
Spring Harbor Laboratory Press, 1996) o :itlh<D^^'^h^^yy^—l'i. W^^^-^h 

^yy-(—. '^iJx.^iHPLC, FPLC^(D|gtB^i3-^h^'^:7^— ^fflv>-C^T5-i^^-e#§ 
„ Ty-^^'r^—^xi-^W^yy-i—\z.m\^^^yJ>^t\^X\^. ^^n^^i^A;?;^^. zt^h^^ 

'^>G^yJ>.ii^mfhfl^o -Nx-j^. •yvi'r^>A^m\^f^:^yJ^t'LrC. Hyper D, 
POROS, Sepharose F. F. (Phannacia)^:iS^tf btbSo 

^^m^i^. ^xxi^mm(Dm^:>jm^x^xm:^^ti^fc^^ui^^%mir^h<D 
f£^:^mmmi^i^^^x^\m^titc^x(D^n^mxmi^. 0mti.x:$:mmmi^ 
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mmm 

[0066] ur. mmm\cm-3\^x^mm^m^M:W-mi^nmir^o 

[0067] IMMMl} ^thMpl^#:<Df^^ 

W^t^frofCo ^SthMpl cDNA (Palacios??, Cell 1985;41:727-734) 
(GenBank»NM_005373)^PCRt;ij;«9lii|iSb^ pCHOI(Hirata^>^ FEES Letter 1994; 
356:244-248)(DDHFRit'Bd^^Ji,§|5{i^|^*L. HEF-VH-gi/ KSato^. Mol 
Immunol. 1994;31 :371-381)ONeomycin|i|-tt3l'fei^^?i.fl5{tL^}f Abfc^Ji.^i^^ 
— pCOS2icli^a— pCOS2-hMplfiiU^#^UfCo 
[0068] i^M^f^^^^^-'i20 n g)^PBSiZ.mMVfcBaF3mSk(lxld'ce\is/mL) i^M-^b. 

Gene Pulser dr^^5/htc;!jp^. Gene Pulser II (Bio-Rad|l:^^ffiV^T0.33kV, 950 ju 

BaF3lHJ5^^1ng/mL 'V«>>?>^:/iS?'— ci^de>'3 (i^T^ mIL-3, Peprotech|±^) , 500 
g/mL Geneticindnvitrogenlfc^, 10% FBS(Invitrogen|l:^)^-^tpRPMI1640j#J^&( 
lnvitrogen^±M) li^MX-Xm^l^. thMpl^Ji.BaF3>Wl^^(WT> BaF3-human Mpl) 

^Wi^LVfCo Ing/mL rhTPO(R&D|±M)x 10% FBS^-a ti'RPMI1640J:t±fe^ 

[0069] 1.2 UDmMCHOMMW<DM^ 

Flow Cytometry^ffiV^fc|g^lS'|4ffP«ffl(D|0JiS;^^#§/ciS?)i^. ^;S:Mpia^^ 
^^^i-5CHO|f9J3S^(D;|t3i:^^TofCo }*C>?)l:i. pCXN2(Niwat>^ Gene 1991; 108 
: 193-199)(DHindingP'fu (^pCHOI(DDHFRjt'fe^^?i.f|5^^Jf AbT. ^^^^^ 
— pCXND3€rf^®bfCo pCOS2-hMplfiiIU pCOS2-monkeyMpMuIl*5j;U? 
pCOS2-mouseMpIIull^^MiJ:U-C. His-tagSfi^lJ^-a-tfPrimer^^^ V ^TPCRt^ifpit 
i|igbfc#MpIat'f5^^pCXND3 pCXND3-hMpl-His*5 J:tJ^ 

pCXND3-monkey Mpl-His^#^LfCo 

[0070] f^Mbfc^S-^i^^— (25jug)^PBSfC®|^bfcCHO-DG44?fflJi^(lxlO'ceIls/mL) iC 
M-n-b^ Gene Pulserdr^-<5'h(;i;!3PX.^ Gene Pulser II (Bio-Radi±S^^ffiV^T1.5kV, 
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fcCHO|HJ3^^500 fi g/mL Geneticin^ IxHT (Invitrogen|±^)tr#tfCHO-S-SFMII 
i^m(lnvitrogen^±M:)l^Mx.XMiki^. thMpl^JaCHOlfflJJ^^ (i^/.T^ CHO-human 
Mpl)4oj;^J«i^/^Mpl^^l,CHO?NflJ}Si^(iUT^ CHO-monkey Mpl) ^m^l^fCo 
[0071] 1.3 Pl^m^hMpl^:^^<^M<DMM 

[0072] ^hMpKDMM^Mi^ (Gln26;0^bTrp491) (DTm^FLAd^^^itMl^fcMiBi^^ 
f-^Mb. pBACSurf-1 Transfer Plasmicl(Novagen|±M)<^PstI-Smal5|5'f]A{^#AU^ 
pBACSurfl-hMpl-FLAG^f^^bfCo M^^X. Bac-N-Blue Transfection Kit( 
Invitrogen)^fflV>-C. 4 m g(^pBACSurfl-hMpl-FLAG^Sf9^j8St^#Ab/Co J§^3 

^±W^Q Sepharose Fast Flow (Amersham Biosciences|i:^)tcl@^^$ii:fc^fcl^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^ffiV^-C^ 
ttlLfCo ^W^S^FLAG M2 - Agarose (SIGMA-ALDRICH^±M)ii^^*^*^c^(^. 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^fflV ^T^tiibfCo ^t±i^. W.'h 
liZlM Tris-Cl (pH8.0)tClj;«9ft'fPb^ PD-10 column (Amersham Biosciences^fcM)^ 
ffiV^-C. PBS(-), 0.01% (v/v) Tween20t3:gi^^tfofCo WMUfcnT^MMpl^^/z-^i^ 

M'^shMpl-FLAG^I5'--t-§o 

[0074] 1.4 }lhMpl-lgC Fcm^^>'^<^v:<Dm^ 

thMpl-IgG Fc^'^iJ'>-^-^:^^Hjt'g^{iBennettbO;^^fe(Bennett^)^ J.Biol.Chem. 
1991 ; 266: 23060-23067) i^t?^o-r#MbfCo thMpl(D^JSM^'BMJ^(Gln26:a^^)Trp491) 
p'-^^:^^|£^lj^t:hlgG- y l(DFcMi^iAsp216X'0(DTU<^U^) Ki" 
^M^mm^^^^V. iS^gPtCFusion LinkerirbTBstEIIgB^iJ (T5:/^Val-Thr) ^ 

#;!jPUfco v^i5^>/^gB^iJ(*^ tMgG HlpRr^^^(Di/i^~^/P-<:7°^Kl9T^y^^^ 

ffib/Co #^tv/cthMpl-IgG Fcm-a-^>^<^MM.^^^CXND3iZ^n—=.^^^\^, 
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pCXNDS-hMpl-Fc^'S^UfCo 
[0075] \^W^fz.^^-^-^—i2b n g)^PBS{^®^b^cCHO-DG44?fflJi^(lxl0^cells/mL) iC 
fMi-^L-. Gene Pulser^oL^-zhflliPx.. Gene Pulser II (Bio-Rad|fcM)^fflV^-ri.5kV, 

fcCHO|taJ3^^50G ju g/mL Geneticin, IxUT^-^t^CHO-SSFMm^Mi^MK.XMik 
shMPL-Fc^^CHO^SkW (CHO-hMpl-Fc) ^ISfilb/Co 
[0076] #^>ti/cj:$#±?f ^fflV>-C. J^Ti^i^t-thMpl-IgG Fcm^^^^^^M^WMl^ 
fCo i^^-htf Sepharose Fast Flow (Amersham Bioscienceslfc^tC^^^-^fc^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, IM NaCl (pH 7.6)^ffiV^X^ 
ttibTto ^Wlg^HiTrap proteinG HP;^;^ A (Amersham Biosciencesi±M) li^^A^^ 
■fr/c^^^^ 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^ffiV^ 
-Ci^ajU/Co li:t)tClM Tris-Cl (pH8.0)tCj;(9^fPb, PD-10 column 

(Amersham Biosciences|tM)^fflV>-C^ PBS(-), 0.01% (v/v) Tween20t^:Si^^ff o 

fCo ItMb/cBT^MMpl^^z-^^M^hMpl-FciiSi-^o 
[0077] 1.5 shUpl-FLAC(D:^&idXrj^^4yi}\^^—'^(Dmi& 

MRL/MpJUmmCrj-lpr/lpr-x'^7j??. (^T. MRL/lpr-^!>;:^^ g • y^^— J: 

«9)SA)^fflVN-r. 8M4-J:«9^3K^|^*^bfCo |UIel:fe5^filOO/i g/2E(Z)shMPL-FLAG 
tC^n^>^h^^Tv?:3^/^^/h (H37 Ra. -^^h^^-T^V^/^^^y^^tLM) ^^PX.. rc-v^k 
v?3Wbbfct>(D^^T(^:S#bfCo ji;!lP:fe^(*50/i g/2E<DshMPL-FLAGtC7T3^^ 

^Ti^^^bfc-^tfeielifeS^tf ofc-^!>><.3EEt^>!>J-b. 50 g/K<?5shMPL-FLAG 

P3 X63Ag8Ul (P3U1. ATCC^'OmX) t'^'>:^WMMSk^U^\^. Polyethylene 
Glycol 1500 (Roche Diagnostics^±M)^Mx.fj:j^^hfMi^ir^^ti^XK)'mSkB.^^^f 
ofCo SS 0 J;«9HATit Jfi^ffl V ^Xm^^n^ \ Jt#_h?t^^ V ^TshMpl-FLAG^fc 
f^hMpl-Fc^lltB^bbfc-l'^y:7"l/— h^ffi V ^fcELlSA*D J;tJ?BaF3-hMpl^ffi V ^fclH 
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[0078] 1.6 ^thMpl^#:(Dj^tlf 

^i^m&i^^^^-^^^ IgG (gamma) (ZYMED^±mtT/]^my^^yTi^—^ - 

IgG (gamma)(ZYMED|±$^^ffiV^fc-^l>:^IgGi^^^K'f^/^ELISA^^fV^ 
, Isotype(D^bV^rfJ|g^#:^>?>^:^^— Ki^LT. GraphPad Prism (GraphPad 

Software, USA)^fflV >-C^S^^ftfifeb. ^#:^iSO^#^tTofCo 

iCX^Ml^fCo hMpl-Fc^l n g/mL^/iSJ;5 {^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )-^^^^l.tz.h<D^Mx.. 4°CiCT— efe^fSb. 3— T^^^i?' 

3 

bfco DUuent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCI, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BS,A)\Z.Xy'n^y^l^^^^M^^7-DfzM. ^^^Zf 

3 

UK— ^Oi^:^_h?f ^;!)PX.. ^M-eiNFr^^tfegbfCc, Rinse buffer (0.05%(v/v) 
Tween20, PBS)tC-C^#-bfc^. AlkaUne phosphatasetlsiU/cT^yi5'^:7°#M6^^ 
"d^W^^M^^ '^M.XV^Wi^WXJk.o IS-fe}*SIGMA104(SfGMA-ALDRICHtt^^ 
Img/mL^^'^^i^i^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl )\Z.^M 

3 2 

bfctjtDMV^, 405nm(D^3feS^Benchmark Plus (BioRadttM) \Z.X.m'M.\Jk^ 
[0080] shMpl FLAG:^oiU^^hMPL-Fc}^^-t-§M^ffi■ttf*^ ELISA(Cj;<9|?'ffib^Co WMb 
fcshMpl-FLAG53J:tJ^^hMPL-Fc^l ju g/mLt;i/ce§j:5{^=t— T^-T^i^^'U Diluent 

F^;4tfe:eUfc^. Alkaline Phosphataset^liLfc^-^!>;^IgG^^(Zymedl±M)^;!jPX.. 

^L. GraphPad Prism^ffiV^TEC fiS^^tiibfCo 

50 

[0081] CHO-human Mpl^fc{iCHO-monkey MpI^HJlRb. IxloWUs/mLtil/i^S J;5 \C 
FACS Buffer (1% FBS/ PBS)ti^^LfCo lOO/z L/welli;/ce5j;5(^Multiscreen 
(MilUporettM)i^^ab. ^>L^m^^t;irj^#±?#^^5febfCo 5 a: g/mL^^/ce§J;5^- 
#|I^L/cjt#-h^f ^APX.. 7K-hi--C30^r^KJ^;$iir/Co IffljiS^FACS buflFeriC-ClIlI 
Ste^U^ FITC^|^^'^!>><^lgG^#: (Beckman CoulterttM) ^^;!JPU. Tk-htCTSO^ 
WRJ^^^-^fCo K^S^. 500rpm-ei^rHljS>il^b. _b?t^^#. FACS Buffer 400 Lt^ 
EPICS ELITE ESP (Beckman Coulter)^ffiV^T:7n>— f'-l'Mhy— ^^TofCo 



wo 2005/056602 



23 



PCT/JP2004/018499 



tu^^tScSL^ (forward scatter) ^mfliJ;^i5cSL^ (side scatter) (Dtv^hi^'^-^l-T^^ 

[0082] Mpl-Fc^@tiiliL/c^l/— b^ffiV^fcELISA:ioJ;IJ^^CHO-human Mpl, 

CHO-monkey Mpl^.^ V ^fcFlow Cytometry{^J;§M'o-^'l4i¥'fffit^J:'9. MpU^M-o* 
i-§-vr>;?(;^7i^t2— ^yV^^VAlSO, VB16, VB157^^#bfCo 

[0083] 1.7 ^thMpl^#:OWM 

-Ltt^HiTrap proteinG HP;t77A(Amersham BioscienceslitM) i^^MM^-^tc^i^. 
0.1 M Glycine-HCl (pH 2.7)^ffiV^•r^mL./Co IM Tris-Cl (pH9.0)tCii9IiL 

[0084] [^ife^f|2] i7l^hMpl—^m^i^(Di^M 

^^Xl^fi^^jfe (;i J; —:^m.ini^(Dmm.M ^«ISUfCo T f^^t hMpl^^VAl 30 
2.1 ^tMvlpl^#:Rr^^^^(^i^tt— 

^tbMpl^#:^^^-f-§^N-r7'yK— x'J;«9^^t±ib;^cTotal RNA^ffiV^•r. RT PGR 
m^X<3XM'^\-^tlo Total RNAfi, RNeasy Plant Mini Kits(QIAGEN'i±M)^ffiVN-C 

lxl0'»(D^N-r7^yK— ej;«9lSmLfc: 

[0085] 1 n gCDTotal RNA^'K.ffl UT^ SMART RACE cDNA Amplification Kit ( 

CLONTECHl±M) ^fflV^T. ■^^::^lgGl^^m^niM^^W^^J:-n-}^:t])=f^^U 

:t^KMHc-igGi (ia^ij#-^: 1) ^tci-^-^^:^ k B.'^'^mMmMummmwi:^ 

j?fe:^y =t'5<i^ V;^^Kkappa (iS^IJ#^ : 2) V ^T. 5 ' T^miJit'^^Kf >t^±i i|>MUfc 

o j^te^MJ^^m2°c-eiNFr^3o^r^SjSi;$i^fco 
[0086] PCRMj^;^it(50 M L)cDiaj?fe^i*c (-^i-o 

5 M L(7) 10 X Advantage 2 PGR Bulfer^ 
5 IX L<D10 X Universal Primer A Mix^ 
0.2mM dNTPs (dATP, dGTP, dGTP, dTTP) , 
1 u L<Z) Advantage 2 Polymerase Mix 
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2.5 IX L<Dm^^Rft-M!^. 

10pmole(D'^fiSc;:^y=f'5^:^l^::^^KMHC-IgGl^/cJikappa 

[0087] ^£fcRjtus.m^i^iik<Dtmx-h^o 

94°C/5#r^, 70°C/10#r^, 72°C/3^r^<Di^-r^/^^5IHIS^, 
94°C/5#ra. 68°C/10#P^. 72X:/3'^m(D^4^^V-^25mR^ 

[0088] PCR^i^^iQIAquick Gel Extraction Kit (QIAGEN-jiM) ^ffi V ^"C. Tif n— 
■^^hWMl^fc^. pGEM-T Easy^i^-iJ?— (Promegatt^) -^i^n— ^:yi5^^bfCo 
ABI 3700 DNA Analyzer (Perkin Elmer^iM)^^^^X^M^M^'^MVfCo ^ 
ly^VftVAlSO um^^Ui^iSJ^T. VA130-VH)<Di&SSa?l|^ia?lJ#-^:3. T^y 
^Ba^lJ^ga?IJ#-^:4, *5j;U?L^Br^^:^(J^T^ VA130-VL) (Z):^S@a?IJ^ia^J 

: 5. T^ym^n^m^-^ : 6 iZ^-To 
[0089] 2.2 ^thMplirL#:Diabody^?i.-<i?^— CDf-^M 

5T5:y^;6^^/^§y:^;^— ga^lJ^ffiV^/cVA130— ;^^Fv (^T. VA130 Diabody)^ 

=3— Ki~§it'fe^{*^ VA130-VH^=i— K-f"Sit'(Si^©3'^^:jDj:tA/A130-VL^=i 

— K-rSit^^cDS ' T^iiffitC (Gly Ser) ^^h^^])>^—^^—Vir^^mmm^UM 

4 1 

[0090] VA130-VH<D tfi::^:/^^'^'— VA264-feco (ia^!J#^ : 7) EcoRI$|5f4^^i-^ J; 
5 t^^ffb. VA130-VHCD^;^:7°9-l'-x'— VA264-rL5 (iS^lJ^-^ : 8) VA130-VH 

(^C^ilS^=i— Ki--5DNA(^^N-Y>^~!;i$^VXb. (Gly Ser) d^^,^^y^;&— 

4 1 

Ki-'2):^^@a?lJ^^^t/tiVA130-VL(DN^i^^=3— Ki-^DNAtC^N^7^yir-rXi-:5 
:S^ia^J^#'r§J;5t^:Ktf UfCo VA130-VL<DtLf;^y^^-f'^— VA264-fL5 (Ba^!j# 
9) , VA130-VLON7fe5!S^3— Ki-§i^^ia^lJ^^btl^l- (Gly Ser) ;e)^b^§y>' 

4 1 

K-rsi^Sia^J.VAiso-VH^DC^iia^^i— Ki-'5:^Sia?iJ^#-r§J;5 
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iC^lfUTto VA130-VL(D^;^^9^-x'— VA264-rflag(@B^IJ#^: 10) 
(AspTyrLysAspAsp AspAspLys/i«ia^lJ#-^: 1 D^ri— Ki-'5:^^Pia^lJ^#b. ^hiC 

[0091] H— PCRt;i*DV^-c. VAi30-VH)oXXI]}>:fy—M^^ltVAizo-VLiaxx^])>:^—^i 

5 /i LOlO X PGR Buifer^ 

0.4mM dNTPs (dATP, dOTP, dCTP, dTTP) , 

2.5::i-:::^iyh(7)DNA;iKy;;<9— ^'TaKaRa Ex Taq 

10ngCOVA130-VH^fcf^VA130-VLit'fe^^tPpGEM-T Easy-<i5'^— , 
10pmole<D'^J^:^y=f5?i^l^:t-^KVA264-feco^ VA264-rL5^/cJ*VA264-fL5^ 
VA264-rflag 

[0092] ^tcRmum^m'iiik<Dtmx-h^o 

94°C/15#F^, 12°C/2^f^(D-^^^/V^bm^U 
94°C/15#rBl. 70°C/2^m(D-^4^/P^5MRU. 
94°C/15#r^, mX,/2^M(D-^^^jV^2SmRU 

[0093] ^4OObp(DPCR0^^QIAquick Gel Extraction Kit (QIAGENltM) ^ffl V ^T. T^^ 

5AiL(D10XPGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^=1-- vyl>(DDNA7j<yp«9^-ifTaKaRa Ex Taq 
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1 ju L(D||^PCR^i^ i2MM). 

10pmoleO-B-J^^^y^5?:^l^:^^KVA264-feco^ VA264-rflag 
[0094] *f:iSJSSS^f4^{i^cD^:Joi9-efcSo 

94°C/ 1 5#F^ , 70°C/2^r^ ^Di^-ri^/^^5 HIK^ ^ 
94°C/15#r^,68°C/25)•r^<^i^-r^/^^280S^ 

[0095] 7^8OObp(^PCR0^^QIAquick Gel Extraction Kit (QIAGENlfcM) ^ffi V ^X. T:ff 

Mlt^M)X^^^^t\J'C^i^. QIAquick PGR Purification Kit (QIAGENttM) ^fflV^T 
ItMU. pCXND3{Ci5^n— pCXND3-VA130 db^f^MbfCo 
[0096] 2.3 ^thMpl^#:sc(Fv)2^^^i^^— <D#M 

VA130S5fe©2o(DH^BT^fJ^*5J;O^2o(DL^Rr^^:^^-^t?aSc^iT:^ 
[sc(Fv)2]^^Ji'r§7°^>^^K^f^Mi~§fcfet;i. ttf^C>pCXND3-VA130 dbMV^ 

-C^T©J:5i-PCR&(ci<9f^f&U/Co sc(Fv)2jt{5^(D«^iii©(cov ^-C. Mll^^ 

[0097] VA130-VH^=i— Ki~§j(t'fe^(^3'^iS:feJ;WA130-VL^=i— K-t"5 

4 3 

bfco ^oltl6ii@ti*DV^-c. 2mM(Dyy4'^—^mfcKmtY\^fco vaiso-vho 

^:l7>^y4'^sc-rL15(y94'^—B, SE^lJ^-^: 12)}^, VA130-VH(DC7^iffi^=3— 
K-f-^DNAi^^N'l'^^y^VXb. ^^o(Gly Ser) ^^bj^fe^y^-;?;— K-rS:^^Sa 

4 3 

^J^c^^>tJ?t^vAi30-VL(Z)N^iSg^=i— Ki-5DNA^;i/N^>^'y^VXi-54^*ia^J^W 

i-'5j;5(-^tM-/Co VA130-VL(Dtii;^7 7'l''^— sc-fl.l5(7°7-l'-^— C, @E^IJ#-^: 
13) Ji. VA130-VL(DN7^ilQ^3— Ki-'5:iL^gd^(l^cebZJ^tC(Gly Ser) ^^^^SU^;^ 

4 3 

— ^=1— Ki-^i^^Sa^iJ^ VAi30-VH(DC^^^=i— Ki-^:^*iE^iJ^^i-§J;5 K 
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[0098] H— PCRi^joV ^T. VA130-VH^XWJ>^—^i^^\t\fA130-VLioXXf}J^^:fy—^& 

5 ju L<D10 X PGR Buffer^ 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5rL- vyhcoDNA:!^!;^^^— ifTaKaRa Ex Taq 

10ng(Z)pCXND3-VA130 db, 

1 Opmole(D-^;?fe:^!J 5?:^'l^^^KVA264-feco(^9'l'-^— A), sc-rLl 5*/c 
sc-fL15, VA264-rflag tf^^-^—D) 

[0099] ^rcRmu&^i'¥n^(Dt^^'(^h^o 

94°c/ 1 5# r^i . io°c/2^^m (T) -^-(^^v^b mmM.. 



[0100] |tJ400bp(Z)PCRSi^^QIAquick Gel Extraction Kit (QIAGEN^M) ^ffi V ^T. T;(f 

a— ;^<>^Vv;5^^>lti^Lfcm. #PGRm#;(D— gp^ffl V >TJ^TOj;5 {-H^PGR^ff 

PCR^J^:^IS(50 n L)cDm^^^{^^i-o 

5 ju LCD 10 X PGR Buffer^ 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^:=^5'h<^DNA:^^y7«9— IfTaKaRa Ex Taq 

1 Opmole(D^^:tV ^'p?i^l/:^^KVA264-feco, VA264-rflag 

[0101] ^fz.R}t^um^iw^(Dtm-^^h^o 
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[0102] |tl8OObp(DPCR0^^QIAquick Gel Extraction Kit (QIAGENi±$^) ^fflV ^T. T:ff 

n-;^^v^;a^^>»^ufc^. mmmmEcoRH^m^^^) ^sxmmmmNotn^ 

?@5tl±^)'C?f^fbL/c#(C, QIAquick PGR Purification Kit (QIAGEN|±M) ^fflV^T 
WW^. pBacPAK9(CLONTECH|l:M)t^i^t^— — pBacPAK9-scVA130^{^M 

[0103] ^iC, pBacPAK9-scVA130CDPvuIlgP'(5L{Cjf Ai~'5Plfr>T'^f^Mb^Co i"^<Ct?'bN^ 
il^^S^ttfcVA130-VHtVA130-VL^(Gly Ser) ^O^tj^SU:/;*— -CiSMbfcT^y^ 

4 3 

K-r^it^S^^. $bi-VA130-VHON7fei^^='— Ki-§it^^^(Gly Ser) 

4 3 

tcPvuIlgR{i^^U. VA130 VH(D5 ' ^MJc^SE^iJ^^o J;5 tc^f+bfco @ &om}i 
(D^:lj:/y^-7^Fv2-r(-^'74'^—F, gB^IJ#-^: 15) (i, VA130-VL(DC^i^^=i— 
Ki-§DNAii/N'f:/y^VXb. ;6^o(Gly Ser) /0^e>^^y^;&— ^=i— Kf S:^^Sa 

4 3 

^iJ^^^i^l::VAl30-VHCDN7^ii^^3— K-r'5DNAt::xN^:^];^VXi--5:^Sia^(J, $b 

{^PvuII§|3{i^^i~^J;5f-^tfUfCo pBacPAK9-scVA130^^M(-U-C. UTCOX^ 
tCPGR^^TofCo 
[0104] PCRSJS^lg(50 n L)<DUj^^rA l^^ir, 

5 Ai L(D10 X PGR Buffer^ 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5:^^iyhCODNA4N°yp<^— ifTaKaRa Ex Taq 

lO/z g<DpBacPAK9-scVA130, 
10pmoleO-^^::^y=f^i5^1/:^^KFv2-f. Fv2-r 
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[0105] ^tcRs^^uiM^m-ii[k(Dt^^'Ch^o 

[0106] |^8OObpCOPCR0^^QIAquick Gel Extraction Kit (QIAGENi±^) ^ffl V ^"C. T:^ 
n—^^JV-h^h^WkXJtM. pGEM-T Easy^i:^^^- (Promegalfc^) ^^u—:=.>'-^\^ 

iHlllXLfCo pBacPAK9-scVA130^f^lJKB^^PvuIl(^?@3^|fcM)-em^bLfcmt^, U 
iRbfciff>H"^5^L. pBacPAK9-VA130 sc(Fv)2^f^MbfCo \^M\^fz.^^^'—^U 

PW^EcoRi i'^mmm) ^x.xim mmmnoti i'^mmm) x-miti^ttM. t-. 

QIAquick Gel Extraction Kit(QIAGEN|tM) ^ffiV^X. |^1800bp<Dilf>i'^T;^fti— 

^^^^^—l>CXnm\Z.^n—^>^]^, pCXND3-VA130 sc 

(Fv)2^{t^bfCo 
[0107] 2.4 mWimM%:^\^fcM^VM.v>\—^B.^W-<Dm^ 

^TofCo Gene Pulserll (BioRad|±M) ^fflV^/c^I^i^hn/Kl^— e^3>'i'i{Cj;!9it'fe^ 
^AUfCo ^Ji.^iJ'^— (25 IX g) iPBSiC^^bfcCHO-DG44^IS (1 X IQ'mM/mh 
)O0.75mL^m-^Ufct>(7:)^7iC±-ei0^F^?^*Pb. dr^^5/h(r^Lfc^i^l.5kV, 25 

—-yBly^m^ntdm^^. 500 IX g/mL Geneticin (Invitrogen|±^) ^#tf 
CHO-S SFMIIj^Ji^ (Invitrogeniii^) \Zj)Wx.XMM^. ^^CHOMM^^Wi^X^tLo 

VA130 sc(Fv)2tt. ^(D:)omx^'&mmmfkWisx.m(Dmm^m^mmjiLo 

— (10 IX g) i:PBStC)^MU^cCHO-DG44rNB|^ (1 X lO'lHlS/mL) O0.75mL^?g:'a-bfc 
ti(D^7K-b-ei05)-r^<^#L. =3r^^5/htC#Lfc^iil.5kV, 25 ^ FD(D^iiC-C7^/l- 
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IS^, 10% FBS^-^tPDMEMJ^Ji&dnvitrogen^tM) —^t^^Vtc^iZ^ PBS 

X*^i9a^^iZ.CHO-S-SFMlli^-m=tM:^XB3 0 m^-^l.tCo VA130 Diabodyf*. 

:j^mxmm±m^mm:L-f^o 

[0109] 2.5 i§^±?icfJC)^thMpl^;2^^fei#:(^^* 

:/^X^:/*qi^^lJ^ b-CS'J^UfCo i-J^C;b'^BIAcore2000(Biacore-y:M)(^Sensor 
Chip CM5 (BiacorettM) ^-fe^/hL. ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICH'i±M)^^#bfCo i)fLji5mL/sec-ejtitS<Df-^://V^»f£b. 

WtaVfCo Diabody^^:oV^T(D^2pp"p^^, dbl2E10(WO 02/33072*Dj;tAVO 
02/33073#M)^^fflb. sc(Fv)2i^oV ^TOtl^n^pfi I^Cit^^«3t^#ol2E10 
sc(Fv)2^^^ffibfCo 
[0110] 2.6 ^Mpl Diabodyioj;U?— ;2^^ia;#:(Z)|tM 

VA130 Diabody^^COS7jNflJ3S3b'5VMiCHO|fflJlS(Dj#^_L?S^, 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20'e^^^bL'7tAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH'i±^;^7^A(;i^#$-fr. 100 mM Glycine-HCl(pH 3.5)-e^ 
t±i$-a:fCo l^thM^i^. ii:-^{ClM Tris-HCl (pH8.0)-e4'fP^=ff V\ HiLoad 26/60 
Superdex200pg (Amersham-Bioscience|i:M)>^^^^>ffi V ^T'^/V'5iiSi?'n-N'h:^'9:7^ 
— ^^fofco ^^J\^SM^^-^h^^'7-7^-~(D^<-y^T-~i~i. PBS, 0.01% Tween20^^ffi 

[0111] VA130 sc(Fv)2^?aCOS7|HJ3^fe^V MiCHO^BJ^^OJ&^Ji^t^Diabodylf IH 
—^i^X^m^n-ofCo ^WM^y^^yyiZ^^^X. Diabody*3j;t^sc(Fv)2(D'S|^f*, 
SDS-PAGE^SiT^^Flag^^ (SIGMA-ALDLICH|±) ^ffl V ^fcWestem Blotting^ffl 

T>-h:7VV— -e^feUfcl^;^. Diabody-efi. ^;54t-b(^^T-S7^28kDatz:, :^/c 
sc(Fv)2-e{*. M.^^ft±C>5^^*^58kDatC, -^n-^r'tL^— (D/^^'K^^ltm^tvfCo 
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[0112] 2.7 FlowCytometryiictSiiithMpl— ;2^^^#:(7)|g'a^^tt(DfF'(ffi 

CHO-human MpU CHO-monkey Mpl*3j;t/CHO-mouse Mpl^ISlllXb^ 1x10® 
cells/mLf;i/^Sj;5t^FACS Buffer (1% FBS/ PBS)t;:®iSLfCo 100 /z L/well^J'^5J:5 
i;iMultiscreen - HV FUter Plates (MilUpore^fcM) iC^^^b. ^>L^^-f^t;i-C_htt^^ 
^L/Co 3g|ftS<^Diabody^/c{isc(Fv)2^;!jPx.. 7Kiit-T30i^rHlSJ^?§-&/Co MR^^ 
200 /i LCDFACS bulFeriZl-ClIlIft^^U. 10 ju g/mL(D ANTI-FLAG M2 Monoclonal 

Antibody (SIGMA-ALDRICHlhM) ^'i^M\^. 7K±KX30^mKft^^^fCo 
[0113] ^1^200 iu L<DFACS buffer (CTt^I^^I lei gfc^f-bfc^. lOOf^^lRbfcFITCt^fi^^ 
-^'>;^IgGfei#:(Beckman Coultertt^) ^^*PL. 7K±l-T305^r^SJ^?$-frfCc. M:^ 
i^M't^l^Ai^^^^. FAGS Buffer 400/z LillS^L. EPIGS ELITE ESP (Beckman 
CoultertD^ffiV^TFlow Gytometryf^ftLfCo ttf^^tfcgL^ (forward scatter) ^rj^illj 
;^i!cSL^ (side scatter)<D\:i:^h^yMcX^mMMMi^^—h^mM\.fCo 
[01 14] ffiMU/cVA130 sc(Fv)2^fflV ^-C. #ffiMpl^^Ji.$-1±fcCHO|fflJJStC>^j-rSM'^© 

. CHO-human Mpl^aitl^CHO-monkey MpUZO^^M^i^^^^i'^^tfi^^m^tlfCo 
icDM^^^4<^ffitB]^*^ VA130 lgCtmt>hf^\^^t:^^h. i&^^itKX'0^i^(Dm 

[0115] 2.8 ELISA(^J;5^thMpl— :2^^^#:(Z)|^'a^^'|4<Z)|¥jffi 

ELISAtCit9^thMpi— ;2^^^#:(DhMPL-Fc{C>C«fi-S*^'a-^tt^MbfCo^M 
UfchMPL-Fc^O.5 M g/mLi^/ce-5j;5t-='— T^-f^i^'b. Diluent buffer ir-C:/n 5/ 

Rinse buffer J^T-i5fe^f-bfc^. 1000f^#f^LfcANTI-FLAG M2 Monoclonal Antibody 
(SIGMA ALDRIGH'a:M)^;!jPX.. ^M-eiBtP^^fS^-frfCo ^bt>IRinse buffertCT 
^Sfei^-Lfc^. 1000f§#3§5bfcAlkaline Phosphatase^Mbfcfei-^!>><>IgG^#:(Zymed 

^m)^MK.. ^UXmmMimi^fCo Rinse bufferti-C^if-Lfc^. ^fe}* 
SIGMA104(SIGMA-ALDRICHtt^)^lmg/mLi:/c^§j;5i^Substrate)tC;?^3^bfcti<D 
^>ffiV\ ^fi.-ei5^PBl^-fe$-&/c^iC405nm(D@^3feS^Benchmark PlustCT^IlJ^U 

fz 
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[0116] 2.9 ^\::hMpl—^M^Wi(DTPO^T=i^^^ht^^(DWM 

o #lfflJ3^^1% Fetal Bovine Serum(Invitrogen|±S)^^tfRPMI1640 (Invitrogen|±S) 
-e2111?5fe^f^bfc^. 4xlO'cells/mL^/.e-5j;5(^10% Fetal Bovine Serum^-^tf 
RPM11640{C^^^U. 60 n L/well-e96well plate I^^I^LfCo rhTPO (R&D|±M). 
COS7j#^_h?t*fc(*^Mp'D(Z)^^S^S'9^ #welUi40juL;fjPx.. 37°C. 5%CO 

2 

T'C. 24B#r^J0#bfCo lOju L/well-eWST-S^^CCell Count Reagent SF, 
7^^i5^-i±M) ^APX.^ lil^iCBenchmark Plus ^fflV^-C450 nin(D®^^iS(>5tM655nin) 
^ffliJ^L. 2^KJt#^t-x SS450 nm(DPi^5feit(^M655nm)^SiJ^b/Co WST-8K 

it^tCTPO#T=f^;^h^tt^fP#b/Co *fc. GraphPad Prism^ffiVNTEC 

50 

[0117] )ftMbfcVA130 IgG. VA130 Diabody:JoJ;U?VA130 sc(Fv)2^^fflLT. 

BaFS-human MpU ^m^^^XTPOmT^^^^h'^^^^WMl^fc^^^MSKTr^iro 
[0118] VA130 IgCfi, ^<T=f— ^^tVJfeV > (BaFS-human Mpl EC : >100nM) 

50 

COICMI^X. i&^^itijii^K^Mir^^tKX'O . VA130 Diabody*5j;tA^A130 
sc(Fv)2-C{iT=i''^;=<.h^tt(BaF3-human Mpl EC : -etb-e^x222pM, 1023pM)d5^ 

50 

m^tlfCo */c. VA130, VB16, VB157^D^gttfPtti-oV^-C^l^i^LfCo VB16, 
VB157t>VA130illl#{CIgG-e5liV ^'f^-^^i^^^X^. T=i:=.;^hl[Smt^iii^thfj:\^ ^ 

[0120] C^l] 

VA130, VB16, VB157(D^'\±^^^ 

mi'] 
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(b) (a)-eig^$tL^c^^^3fe^i-sxm. 
§x@, 

(d) (c)-eMil^$tv/c^f*:^=i— K-rSDNA^tf-^i^^— ^#^lfflJja(-^A-r5X 

(e) (d)(D^t^*fflJ3S^*-r-5X@ 

[11] fei#:;5S«J^Xtc^m-r^i5'^^^°^«t-^i-Sfei#:-efe§^i^#mi;-rS. li^ 
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117- 10(7)1 ^-rtb^^^-IB<fe<^Mat;^&o 
[13] ^m^mm^^it^W--ch^^t^mwti-^. W^igi2{ctsgcco;^i?y-^^ 



wo 2005/056602 

[Ell] 



1/3 



PCT/JP2004/018499 




wo 2005/056602 PCT/JP2004/018499 

2/3 

[1112] 

CHQ/human Mpl CHQ/monkey Mpl 




HTC LOG HTC LOG 

CHO 




FITCLOG 



wo 2005/056602 PCT/JP2004/018499 

3/3 

cms] 




0.000 0.001 0.010 0.100 1.000 10.000 

;lJt [nM] 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 004/018499 



A. CLASSIFICATION OF SUB JECT MATTER 

Int-Cl"^ C07K16/28, C12N15/13, C12P21/08, A61K39/395 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl"^ C07K16/28, C12N15/13, C12P21/08, A61K39/395 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
PubMed, JSTPlus { JICST) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



WO 02/33072 Al (Chugai Pharmaceutical Co., 

Ltd. ) ; 

25 April, 2002 (25.04.02), 

Particularly, page 5, line 17 to 25 

& EP 1327680 Al & US 2004/0091475 Al 

& JP 2002-536441 A 

WO 02/33073 Al (Chugai Pharmaceutical Co., 
Ltd. ) , 

25 April, 2002 (25.04.02), 
Particularly, page 5, line G to 15 

& EP 1327681 Al & iJP 2002-536442 A 

Hudson P. J. et al . , High avidity scFv 
raultimers; diabodies and triabodies. 
J . Immunol . Methods . , 1999, 231(1-2), 
p. 177-89 



1-14 



1-14 



□ Further documents are listed in the continuation of Box C. 



□ See patent family annex. 



"A" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 

to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document puhlished prior to the intonational filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; tlie claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
28 December, 2004 (28.12.04) 


Date of mailing of the international search report 

18 January, 2005 (18.01.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/iJP2 0 04/018499 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



A 



A 



A 



Citation of document, with indication, where appropriate, of the relevant passages 



WO 01/66737 Al (Chugai Pharmaceutical Co., 
Ltd. ) , 

13 September, 2001 (13.09.01), 
Full tiext 

& EP 1262548 Al & US 2004/0073013 Al 

& JP 2001-565891 A 

WO 01/79494 Al (Chugai Pharmaceutical Co., 
Ltd. ) , 

25 October, 2001 (25.10.01), 
Pull text 

& US 2004/0058393 Al & JP 2001-577477 A 

Deng B. et al . , An agonist murine monoclonal 
antibody to the human c-Mpl receptor stimulates 
megakaryocytopoiesis . Blood, 1998, 92(6), 
p. 1981-8 

Orita T. et al . , A novel therapeutic approach 
for throiubocytopenia by minibody agonist of the 
thrombopoietin receptor. Blood, First Edition 
Paper, prepublished online, 2 004 September 16, 
DOI:10.1182/blood-2004-04-1482. (abstract) , 
[retrieved on 2004-12-24] , Retrieved from the 
Internet : <URL :http : //www. blood j ournal .org/cgi/ 
content / abs traGt/2 0 04 -04- 148 2vl> 



RelevEmt to claim No. 



1-14 



1-14 



1-14 



1-14 



FormPCT/ISA/210 (continuation of second sheet) (January 2004) 



Int. CI' C07K16/28, C12N15/13, C12P21/08, A61K39/395 



B. 



Int. CI' C07K16/28, C12N15/13, C12P21/08. A61K39/395 



PubMed, JSTPlus (JICST) 





7^ =f y — 






X 

T 


wo 02/33072 Mi.^^^Ws^^^'^W) 2002. 04. 25 

B5H017-25tt#^ & BP 1327680 Al & US 2004/0091475 Al 
& JP 2002-5.36441 A 


1-14 


X 


WO 02/33073 Al i^^mW^K^^W) 2002. 04. 25 

^5H^6-15^T#fii & EP 1327681 Al & JP 2002-536442 A 


1-14 


A 


Hudson P. J. et al. ,High avidity scFv multimexs; diabodies and 
triabodies. 

J. Immunol. Methods. , 1999, 231 (1-2), p. 177-89 


1-14 

1 





vm 



28. 12. 2004 






2005 


^^mmfff (I sA/j p) 

S-g*-^ 100 — 8915 




03—3581—1101 




4B 


3 13 1 




P^l^ 3 4 4 8 



^PCT/ISA/2 10 {m2^~J) (2 0 0 4^1^) 



1=1 



PCT/ J P2004/018499 



A 



PX 



WO 01/66737 Al(^ii51^M^^^^%h)2001.09. 13 

& EP 1262548 Al & US 2004/0073013 Al 
& JP 2001-565891 A 

WO 01/79494 Al(i=f=i^®^^*^^%t)200L 10.25 
& US 2004/0058393 Al & JP 2001-577477 A 

Deng B- et al. , An agonist murine monoclonal antibody to the 
human c-Mpl receptor stimulates megakaryocytopoiesis. 
Blood, 1998, 92 (6) , p. 1981^8 

Orita T. et al. , A novel therapeutic approach for 
thrombocytopenia by minibody agonist of the thrombopoietin 

receptor. 

Blood, First Edition Paper, prepubli shed online, 2004 Sep 16, 
DDI: 10. 1182/blood-2004-04-1482. (abstract), [retrieved on 
2004-12-24], Retrieved from the Internet :<URL:http: //www. 
bloodjoumal. org/cgi/content/abstract/2004"04-1482vl> 



1-14 



1-14 



1-14 



1-14 



^»^PCT/I SA/2 1 0 (^2^— v^COgg^) (2 0 0 4^1^) 



